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EXECUTIVE SUMMARY

The GPR Service Providers Coalition (“GPR Providers”) seeks partial reconsideration of

the Report and Order in this Docket insofar as it affects the GPR industry. This Petition sets

forth in detail the numerous and varied ways in which GPR technology has been, is being, and

can be, used to promote human safety. GPRs are used on the nations highways, runways,

bridges, tunnels, dams, and construction sites, in nuclear facilities and buildings undergoing

renovation, in defense and law enforcement, and in a myriad of other critical applications, to

efficiently and accurately detect invisible subsurface conditions. Although no instances of

interference from GPRs have been reported, the Part 15 rules as adopted would effectively kill

this industry and eliminate the essential services which GPRs now provide.

To avoid this undesired consequence, GPR Providers ask the Commission to revise the

rules in the following respects:

1.

Expand the category of eligible users to include existing service providers and
governmental entities while preventing use by mere hobbyists.

Modify or clarify the coordination procedures to eliminate unnecessary
paperwork and limit pre-coordination to sites or conditions where pre-
coordination is truly warranted.

Delete the automatic turn-off requirement which would make the existing fleet
obsolete, and substitute a requirement that GPR equipment emit transmissions
only under the control of an eligible operator.

In the absence of any evidence that GPRs have or will create interference, relax
the power emission constraints to a level commensurate with unintentional
radiators.

If these remedial measures are not taken, the Commission should realistically evaluate the

potentially fatal effect of the new rules on the many small businesses which make up the GPR

industry.
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Before the
Federal Communications Commission
Washington, DC 20554

In the matter of

Revision of Part 15 of the Commission’s Rules ET Docket 98-153
Regarding Ultra-Wideband Transmission
Systems

N N N N N

To: The Commission

PETITION FOR PARTIAL RECONSIDERATION

The GPR Service Providers Coalition (“GPR Providers”) hereby petitions the
Commission, pursuant to Section 1.429 of the Commission’s rules to reconsider certain elements
of the First Report and Order issued April 22, 2002 in the above Docket. Specifically, we seek
the following minor modifications of the rules as adopted:

o An expansion of the authorized GPR users to include a broader range of

governmental organizations and professional firms working in the

subsurface testing field

o Modification of the coordination procedures to reflect the practical realities and
exigencies of GPR use and to relieve the paperwork burden on all parties

o Revise the automatic turn-off switch requirement so as to accomplish the same
purpose without potential disruption to operations

o Relaxation of the emission mask as unnecessarily restrictive for GPR applications
These relatively modest adjustments to the rules will facilitate the important public safety
contributions of GPR service. In addition, GPR Providers seek reconsideration of the
Commission’s determination that the new rules will have no adverse effect on small businesses.
As adopted, though not as proposed in the NPRM, the rules would virtually eliminate an entire

industry of small GPR service providers. This disastrous effect should be taken into account.



L. BACKGROUND

A. Applications.

Ground Penetrating Radar (“GPR”) is an ultra-wideband technology that has been in use
for more than 30 years by the Department of Defense, numerous government agencies, and
private industry for a wide variety of public safety and defense-related applications. The
technology was originally developed as a means of detecting land mines and underground
tunnels in combat environments and in locating ground water. The usefulness of such systems in
detecting other underground hazards and conditions immediately became apparent, and in the
intervening decades the technology has become an integral and vital part of surveying subsurface
conditions for engineering, geo technical, environmental, and other public safety and scientific
applications.

One extremely common use of the technology is in highway and airfield pavement
testing. At least ten different state highway systems, and the Federal Highway Administration
use GPR extensively to test highway pavements for underlying defects which would not
otherwise be readily detectable. Discovering these defects has avoided catastrophic failure of
the pavements and has saved lives. GPR has also been extensively applied to commercial and
military airfield pavements, both by the USAF and by numerous consulting and testing
companies. GPR highway devices are drawn along the road surface at up to normal traffic
speeds, and data regarding the roadbed beneath is recorded precisely. Review of the resulting
data can establish quickly and economically the subsurface road structure, and pinpoint where
this structure is flawed, undermined, or otherwise hazardous. The safety implications of this
process are obvious. In airport applications, the use of GPR has ensured that underlying runway

defects do not cause aircraft landing or taking off at hundreds of miles per hour to crater into



unseen potholes. For ordinary highway testing, GPRs eliminate the need to block entire lanes of
traffic for hours or days in order to permit laborious testing by outdated mechanical boring
methods. The need to apply these latter methods is not only hazardous to the road crews who
have to work on the surface adjacent to traffic flow, but creates hazards to the traffic itself. The
speed and utility of GPR technology has repeatedly detected subsurface hazards that would
otherwise never have been discovered in time to prevent dangerous conditions from developing.
The use of the technology on bridges is especially important since these structures are not only
particularly susceptible to subsurface deterioration, but any lane closings for testing are
extremely disruptive of traffic. Similar considerations apply to tunnels, where speedy testing is
critical to safety and traffic flow.

GPR systems are routinely used to test subsurface conditions in nuclear power plants and
hazardous waste facilities. In these conditions, it is critical that the integrity of containment
structures be assessed and any defects identified and repaired immediately. There is simply no
other methodology that can accomplish this task with the speed, accuracy and unobtrusiveness of
GPR. For the same reason, GPR has proved an ideal technology for testing dam structures
quickly and reliably. The risks to public safety of not detecting subsurface defects are so
extreme in these environments that GPR is virtually a necessity.

GPR also has other critical applications. Every year literally millions of excavations
take place in this country. Whenever a bulldozer or backhoe excavates a piece of land, there is
always the danger that underground pipes, conduits, tanks, wires or other materials will be
damaged. According to One Call Systems International (OCSI) statistics, each year more than
3,500 accidents are caused by excavations on public property near gas pipelines without a clear

apprehension of the subsurface environment. About 10% of these accidents result in fatalities.



Significantly more deaths and injuries occur from excavations made on private property and near
buried electrical cable and conduits. The National Transportation Safety Board' states:

A single pipeline accident has the potential to cause a catastrophic disaster that

can injure hundreds of persons, affect thousands more, and cost millions of

dollars in terms of property damage, loss of work opportunity, community

disruption, ecological damage, and insurance liability. Excavation and

construction activities are the largest single cause of accidents to pipelines.
GPR use for pre-excavation surveying is routinely performed to prevent not only the loss of life
which results from these construction accidents, but the huge loss of productivity to businesses
and individuals attendant upon the severing of fiber optic cables, telephone wires, gas pipes,
water pipes, structural rebar, tensioning cables, etc. When construction activities encounter
unexpected archaeological artifacts, archaecologists use GPR to determine the extent of the
potential site impact under antiquities laws, during which construction is halted. In a similar
vein, GPR is used to test concrete slabs and building floor substrata for defects and to locate
conduits, wiring systems, rebars and other features. By being able to identify the subsurface
layout of building and parking garage floors in advance, repairs and new construction can be
undertaken safely and without unnecessary destruction of sound elements of the existing
structure. This is especially important in life critical facilities such as hospitals and nuclear
power plants. A GPR investigation through a slab or wall minimizes the electrocution risk to
construction workers, as well as disruption of facilities undergoing renovation.

GPR is also used for a number of environmental-safety and geologic mapping

applications. For example, GPR is perhaps the most commonly used and reliable “non invasive”

technology to locate buried underground storage tanks (USTs), trenches, lagoons, and drums at a

'Protecting Public Safety Through Excavation Damage Prevention. Safety Study NTSB/SS-
97/01, 106p.



variety of public and industrial sites. Leaking USTs are a common source of soil and ground-
water contamination, and GPR provides a safe and effective means of locating these potential
sources of contamination. GPR is used to evaluate and map subsurface conditions at industrial
sites so as to provide for the less costly and more effective characterization and remediation of
subsurface contamination at such sites. The use of GPR enables monitoring wells and
remediation systems to be constructed in optimal locations to determine the extent of
contamination without disruption to existing pipeline and electrical systems. The Department of
Agriculture owns and operates 12 GPR units for investigation of soil properties, agricultural
non-point source pollution, and related issues. GPR has been used by the U.S. Geological
Survey and private GPR service providers to map subsurface geologic conditions and geologic
hazards, such as fractures and voids in bedrock. GPR is used in non-invasive archaeological
investigations of burial grounds and other properties of historical or cultural significance. GPR
service providers assist law enforcement agencies to reconstruct crime scenes and search for
bodies and other buried evidence. In addition, GPR continues to be used in many of the original
defense-related applications such as the location of unexploded ordinance (UXO) and in the
detection of buried mines and hidden tunnels. These and other applications of GPR have direct
and important benefits to the environment and the public health, safety and welfare which cannot
be provided by alternative or comparable means.

B. GPR Users.

The GPR industry has developed as an industry comprised of a few hundred small, high
tech businesses. The vast majority of GPR service providers have fewer than ten employees, and
most are owner-managed. A few state highway departments (such as the Texas Department of

Transportation) own and operate their own GPR devices. Most commonly, however, the GPR



testing in the various applications described above is contracted out to expert private companies
who own and operate the GPR equipment and assist in interpreting the data gathered. Most
government agencies and private companies rely on these GPR service providers because of
their expertise in operating the equipment and interpreting the data. Most people relying on
GPR services are reluctant to purchase the equipment themselves because of the costs involved.
GPR equipment is not intended for consumer use and, to our knowledge, has never been so used.
Not only is it costly (a typical device costs anywhere from $15,000 to $125,000 new) but
considerable technical sophistication is required to be able to interpret the data intelligently.
Almost universally, the operators are trained engineers, geophysicists or scientists, many of
whom hold advanced degrees and/or professional licenses and certifications in their respective
fields. Petitioner here, the GPR Service Providers Coalition, are an ad hoc group of some 40
such businesses, most of whom would not be able to provide the vital services described above if
the UWB rules are not adjusted.

Although GPR systems provide valuable public safety information in a wide range of
situations, the actual number of GPR units and GPR operators is relatively small. There are an
estimated 1000 GPR units operating in the US, operated by an estimated 350 organizations,
consisting mainly of small specialized service companies. On any given day, there might be 200
— 300 GPRs operating throughout the entire USA. Thus, GPR use is widely scattered. In our
experience, it is highly unusual for more than one GPR device to be in use in a single community
at any one time. The Texas DOT, for example, has three devices to cover the entire state. There
is therefore no potential whatsoever for a concentration of GPR signals which might raise
interference concerns. This industry has grown very gradually over the past 30 years, and there

is no indication that there will be a drastic change in growth rate. The industry has had an



excellent record of public service. There is no recorded or reported evidence that GPR operation
has ever caused discernible interference to communications or to any other service in the 30
years of GPR operation.

C. The Need for UWB GPR Operation.

GPR operates by transmitting short pulses of energy into earth and construction
materials, and receiving reflected pulse returns from the subsurface layers and discontinuities in
these materials. The short pulse produced by a GPR system, required in order to clearly define
the subsurface objects being detected, requires a broad frequency band. GPR applications to
pavements, bridge decks, and building structures require frequencies in the 500-2000 MHz
range, and typical GPR equipment for these applications has a center frequency of 1000 — 1500
MHz. This frequency range and center frequency provides both the depth required to penetrate
the structural materials, and the resolution required to accomplish the various detection tasks
outlined in section (A) above. In order to get the needed signal penetration into the material
being examined, frequencies below 960 MHz must be emitted. In order to resolve pavement
layers and near-surface defects, reinforcing steel, structural damage, and voids, frequencies in
the 1-2 GHz range are needed. The extraordinary benefit of GPR technologies currently in use is
that they deliver both the depth and resolution objectives effectively and concisely. The
emissions spectrum of a UWB GPR must be smooth with no spikes or lumps in order to deliver a
well-defined pulse. The rules as presently adopted (Section 15.509(a)) limit GPR operation to
frequencies below 960 MHz, and thus eliminate all GPR applications to pavements, bridge
decks, and building structures.

Deeper applications of GPR, such as location of underground pipes, utilities and buried

drums, use center frequencies below 960 MHz to achieve the greater depth of penetration, but



also radiate above 960 MHz. The limited test data available suggest that the radiated emission
levels set forth in new rule 15.509(d) for emissions above 960 MHz could eliminate many of
these lower frequency systems as well.

Attached hereto is a letter from the Environmental and Engineering Geophysical Society
corroborating these facts and expressing the Society’s concern that the new rules will
unnecessarily impede GPR operations. We also attach the supporting letter filed in this Docket
by the Society of Exploration Geophysicists on May 3, 2001.

D. Advanced Notice of Proposed Content of New Rules.

Although several GPR Providers filed comments in the earlier rulemaking proceedings,
no one, including GPR Providers, commented on either the eligibility criteria or the coordination
requirements discussed below. Nowhere in the Notice of Proposed Rulemaking issued by the
Commission in this Docket was it suggested that eligibility of GPR use might be restricted, that
unattended operation was an issue, or that coordination requirements — highly atypical for
unlicensed facilities — might be imposed. The R&O was the first glimmer that these matters
were even under consideration. Basic fairness, not to mention the requirements of the
Administrative Procedures Act, 5 U.S.C. § 553, requires that the Commission consider these
issues now. Home Box Office v. FCC, 567 F. 2d 9, 55 (D.C. Cir. 1977), cert. den. 434 U.S. 829
(1977); American Medical Ass 'n v. Reno, 57 F. 3d 1129, 1132 (D.C. Cir. 1995).

IL. SPECIFIC MODIFICATIONS REQUESTED

A. Definition of Eligible Users.

Newly adopted rule 15.509(b)(1) limits operation of GPRs to law enforcement, fire and
emergency rescue organizations, scientific research institutes, commercial mining companies,

and construction companies. Users must also be Part 90 eligibles. As noted above, this



definition fails, we believe unintentionally, to account for the vast majority of existing and
projected users of GPR devices, including those GPR users who provide services on a contract
basis to the aforementioned groups. First, as noted above, federal, state and local transportation
departments are extremely important current and projected users of the technology. They do not
appear to be included. Second, the actual operators of the devices in most of the critical
applications described above are not the governmental organizations themselves but professional
firms who own and operate the devices and undertake tests under contract with the governmental
or other organizations requiring the service.

We believe that the eligibility problem can be corrected by redefining eligible users in
rule 15.509(b) as follows:

GPRs and wall imaging systems operated (i) by federal, state or local

governmental bodies in connection with law enforcement, fire, emergency and

rescue operations, transportation, and other testing for subsurface conditions, (ii)

by educational and scientific research institutes, (iii) by commercial mining and

construction companies, and (iv) by subsurface testing eligibles.

A new definition would also be added to the definitions in 15.503:

Subsurface testing eligible. A commercial enterprise which provides
professional subsurface testing services to others on a contract basis.

We believe that these definitions are both broad enough to include the existing GPR user
community and narrow enough to exclude consumers, hobbyists and other casual users of GPR.
We emphasize that GPR use today is limited as a practical matter to professionally trained
operators in commercial firms. Not only is the equipment sufficiently expensive to deter non-
commercial personal use, but it requires a high level of education, training, and technical
sophistication to collect and interpret the data meaningfully. The proposed definitions, as well
as these practical considerations, ensure that the universe of GPR users will be relatively

circumscribed. At present we estimate that there are about a thousand GPR devices in service
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domestically, and there is no reason to project inordinate growth from the adoption of the rules
proposed here.

On the contrary, unless the rules are expanded to include the entities envisioned by the
proposed language, virtually the entire GPR service industry — including state and federal
transportation departments that now rely on the service — will be barred from using the
technology. Such an outcome could have disastrous consequences for the many safety-related
functions now performed using GPR which cannot be performed by alternative or comparable
means.

B. Coordination Process.

The coordination process set out in Section 15.525 of the rules calls for coordination of
UWB imaging devices prior to their use. The rule calls for submission of contact information
for the user, “the desired geographical area of operation,” and identifying information regarding
the imaging device. This information is to be supplied to the FCC, which will then coordinate
with NTIA. The FCC and NTIA will then issue a “coordination report” which will specify
constraints on day-to-day operation. The rule specifies that “routine coordination” will not take
longer than 15 days, with emergencies to be handled on an expedited basis. Unfortunately,
unless the parameters of the coordination are extremely broad, this coordination process will be
wholly unworkable.

GPR and wall imaging systems are inherently mobile. In the case of highway systems,
thousands of miles of roadway must be tested throughout the U.S. Sometimes the tests
conducted are routine, but more often the requests for GPR testing are associated with an
immediate concern. Either there is an imminent threat to safety from a suspected (but as yet

unknown) subsurface hazard, or construction or repair activity is poised to occur pending
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evaluation of subsurface conditions. Most often, the call to do testing requires an almost
immediate response. The GPR testers arrive at the survey location, perform their tests, and leave
for another site. The upshot of these circumstances is that it would be difficult, if not
impossible, to coordinate every projected use of GPR equipment on a case-by-case basis.

Conservatively estimating that the 1000 GPR devices now in service are in use 200 days
a year, with each job taking an average of two days, the FCC and NTIA would have to evaluate
100,000 coordination requests per year. Unless the Commission and NTIA hire huge numbers of
staff personnel to accomplish this coordination, it is wholly unrealistic to imagine that this
coordination can be done in a matter of two or three months, much less 15 days. Eventually, the
requests processed would all become “emergencies” and little routine preventive testing could
ever go forward. Apart from the burden on the FCC and NTIA, the burden on the GPR users
would be enormous. The sheer volume of paperwork necessitated by the coordination process is
daunting. This is particularly so since the industry is largely composed of very small businesses
whose staff are frequently out in the field doing actual testing and are not in a position to file
forms with the Commission every few days.

It also bears stressing that GPR use is widely scattered. In our experience, it is highly
unusual for more than one GPR device to be in use in a single community at any one time. The
Texas DOT, for example, has three devices to cover the entire state. There is therefore no
potential whatsoever for a concentration of GPR signals which might raise interference concerns.

The purpose of the coordination requirement is presumably to ensure that any adverse
effects from GPR use can be identified and the user contacted to follow up or to terminate
operations as appropriate. Starting from the premise that no GPR operation has ever caused

discernible interference to any other service in the 30 years of GPR operation, it is important not
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to create a heavier burden on the industry and the affected safety conditions than is actually
warranted. In the vast majority of cases, the GPR operation will either be ephemeral or will be
in a remote location where there is literally no potential for interference to any sensitive facility.
On the other hand, the GPR service providers are mindful of the need to protect locations where
there may be a particular susceptibility to interference or where the creation of interference could
be problematic. Such areas could be defense installations, airports, radio astronomy facilities or
other highly sensitive communications sites. These sites are limited and are well defined.
Because GPR signals are both directed toward the ground and are of extremely low power, even
under the most conservative assumptions no detectable emissions beyond 20 meters from the
devices have been predicted.” If either an adequate perimeter or proper precautions were
established around the defined sensitive facilities, this would establish a defined area and
specific conditions within which a more detailed coordination procedure could be implemented
to govern any proposed GPR use. There should be little practical need to coordinate any other
specific sites.

With these principles in mind, GPR Providers suggest the following coordination plan.
Each GPR user would have to register initially with the Commission, providing name, address,
and contact information, including a method for ordering the user to terminate operations
immediately in the unlikely event that interference were ever experienced. The GPR user would
specify an area of operation which would fairly define the region in which it regularly operates.
(Some operate primarily in one or two states, others operate regionally, and a number have more

national ranges.) The user would also supply identifying information regarding its equipment. It

" See NTIA Report dated Feb. 14, 2002, filed Feb. 22, 2002 in ET Docket 98-153. (“NTIA
Report™)
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should be noted however that older equipment will not include FCC ID numbers since the
equipment has not been certificated. Where available, of course, that ID number would be
supplied. Having so registered, the user would be free to operate throughout its registered
service area except within the perimeter of defined sensitive areas.

To protect the sensitive locations, NTIA could establish and periodically update a list of
sites or (categories of sites) for which pre-coordination would be required. These would be
broken into three categories. Category 1 sites might simply warrant that the Commission be
notified in advance of the specific area of proposed GPR operation so that if there were any
problem it would be an easy matter to contact the GPR operator and order the cessation of
operations. No advance “approval” or response from the FCC would be necessary. For a more
limited number of defined sites (Category 2), it might actually be justified to require pre-use
coordination so that NTIA could be sure that no disruption of sensitive communications would
be caused. Here we envision a pre-operation coordination process of not more than five days.
Finally, there might be areas (Category 3), such as quiet zones (described in rule 1.924),
observatory sites (described in rule 25.213) or similar facilities defined in the frequency
allocation tables, where GPR use could be restricted altogether unless there is an emergency.

The concept here is that the sites that require special evaluation and coordination
represent a very tiny minority of the sites where GPR activity will occur. It makes sense to
concentrate the resources of the Commission, NTIA and the industry in resolving those rare
exceptional cases rather than impeding the use of GPR as a whole. We also note that in many
cases the GPR operations at the sensitive sites will be taking place at the invitation of the site

manager (an airport testing its runways for hidden defects or a nuclear plant testing concrete
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casings, for example). Thus, typically, any GPR use within a sensitive perimeter would be
known to and approved by the operator of the sensitive site as part of the testing process itself.

We believe that the coordination process proposed here would not be unduly burdensome
(particularly if the registration and pre-coordination process could be handled electronically over
the internet) and would accommodate the concerns of all interested parties. It would also
eliminate what appears to be an enormous manpower burden on both the government and
industry.

C. Automatic Shut-Down Switch 1s Unnecessary and Will Compromise Operations.

Section 15.509(c) of the rules requires imaging system equipment to include an
automatic shut-down switch, a manually operated switch that would de-activate the transmitter
within 10 seconds if it is not depressed by an operator. The purpose of the rule is “to ensure that
operation occurs only when the GPR is directed towards the ground,” R&O at § 47, thus
minimizing any potential for mis-aimed transmissions. We believe the purpose of the rule can
be achieved less onerously and equally well without requiring the retrofit of much of the existing
fleet of GPR devices.

Initially, we reiterate that GPR and wall imaging systems are operated by trained
professionals. The very nature of the testing and surveys conducted using this equipment
requires hands-on or immediately adjacent operation of the equipment by imaging professionals.
No purpose would be served by leaving the equipment transmitting without actual operator
direction and control, nor would there be any reason to direct the radiation anywhere other than
directly into the material being examined. As a practical matter, therefore, the condition

against which the rule is trying to guard never occurs.
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Secondly, GPR Providers are concerned that the mandatory installation of automatic
shut-down switches could compromise their ability to perform tests. In typical GPR surveys, the
operator is occupied with looking where he/she is going, avoiding obstacles, observing the data,
and making manual marks in the data at reference locations. Having to hold down an automatic
cutoff switch while performing these other tasks would either compromise the operations, or
require a second operator simply to hold down the switch. The accidental release of the switch
could be costly. In one of the common applications of GPR technology, the device is transported
along roadways at normal traffic speeds to assess the condition of the pavement. In this
scenario, if a switch were inadvertently released and the equipment turned off, the resulting loss
of data would require the repeat of the entire run. Even though the operator would presumably
recognize the “off” condition almost immediately, the team would, in an interstate highway
environment, have to advance many miles to a turnaround point, backtrack many miles to
another turnaround point, identify where the inadvertent turn-off occurred, and re-sequence the
testing process from that point. This circling around could happen several times in the course of
a single survey, consuming considerable time and making it more difficult to present and
interpret the data gathered. In addition, we note that hand-operated GPR devices require the
operator to guide the device and manipulate a variety of switches at the same time. It would be
difficult and counter-productive to try to keep one hand clutched on a turn-off switch while
trying to perform all the other necessary functions with the other hand. In none of these cases
would an automatic turn-off be necessary, useful or desirable.

The requirement for the automatic shutoff switch would force the owners of an estimated
1000 GPR units to return them to the manufacturers for a retrofit. This retrofit is not feasible

when the equipment represents older models which are no longer manufactured and are not
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supported by the manufacturers. Also, many existing GPRs may not be readily adapted to
automatic shut off. Therefore, this requirement could easily force many current GPR operators
to discontinue their work.

We suggest, therefore, that instead of an automatic turn-off requirement, the rule should
simply require that imaging systems be operated only under the immediate control and
supervision (whether manual or remote) of an eligible operator. This rule would not only square
with current practice but would also ensure that the devices are properly operated in the manner
intended. It would not only avoid the counterproductive and deleterious accidental turn-off
which could occur with an automatic switch, but also accomplish the protection function
apparently contemplated by the rule as originally written.

D. Relaxation of the Emission Mask.

The Commission’s NPRM in this Docket began with the premise that “the risk of
interference from GPRs is negligible because the overwhelming majority of their energy is
directed into the ground where most of the energy is absorbed.” Revision of Part 15 of the Rules
Regarding Ultra-Wideband Transmission Systems, ET Docket 98-153, 65 Fed Reg. 37332, June
14, 2000 at Paragraph 25. Nothing in the voluminous public record of this Docket supported a
contrary conclusion. Despite this evidence — or, more properly, despite the lack of evidence of
any potential harm — the rules as adopted impose highly and unreasonably restrictive limits on
the power at which these systems can operate.

A very broad range of GPR and imaging applications involve signal penetration of a half
a meter or less into the surface to be examined. This range includes pavements, bridge decks,
and buildings, as described earlier. For these systems, sufficient resolution of the anomalies and

layer boundaries requires operation above 960 MHz — typically in the 1 - 2 GHz range. The
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R&O seemed to recognize the need for GPRs to operate below 2 GHz for these reasons. R&O at
9§ 46. The new rules, however, require that the UWB bandwidth of imaging systems must be
below 960 MHz. This aspect of the new rules effectively eliminate this entire class of GPR
operations.

A second aspect of the new rules requires that for systems whose center frequency is
below 960 MHz, radiated emissions above 960 must be attenuated to an average of -65.3 dBm.
A broad class of GPR applications (industrial pipe and buried drum detection, environmental
contamination assessments, groundwater detection, etc.) utilize equipment that falls into this
category. Available data indicates that this lower frequency equipment may exceed the -65.3
dBm power level above 960 MHz. Therefore, this class of applications could be eliminated by
the new rules as well.

These power constraints not only destroy the usefulness of GPRs for the applications
noted above, but they are unwarranted by any identifiable interference threat. The following
facts must be stressed:

1. GPRs have been used for more than 30 years commercially, often in or
around sensitive communications facilities, with no known complaints of interference from their
operations.” We believe that if interference were a problem, there would be at least anecdotal
evidence of someone, somewhere, experiencing such interference. We repeat: no one in the

GPR Service Providers Coalition has ever received a complaint of interference. This is

remarkable in itself and carries some weight.

’On May 22, 2002, petitioners became aware of anecdotal evidence of interference to an
underground cable from a GPR operating on ground level as reported by one government agency,
but no documented evidence trail is available. Since underground cable is universally shielded in
metallic conduit, it is difficult to see how any interference could have been experienced.
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2. Of particular concern to NTIA during the earlier proceedings was the
potential for interference to GPS operations. In this regard, it should be stressed that many GPR
applications require precise geographic location of the subsurface condition being examined.
For example, road conditions are examined over many miles, and the GPR data must be
correlated precisely to geographic coordinates in order to understand the results. To accomplish
this, GPS devices are placed directly on top of, or immediately adjacent to, the operating GPR
device. This is done routinely with no adverse effect whatsoever. Here again, the laboratory of
years of experience in GPR/GPS relations is due considerable deference.

3. GPR Providers have offered to make typical GPR equipment available to
NTIA and the FCC to test the potential for interference between GPR and GPS under typical
operating conditions and parameters. We are confident that, when so tested, the potential for
interference will be confirmed as nil.

4. Even using analysis developed by NTIA in Report 01-45, it is apparent
that there is no interference potential whatsoever to GPS receivers beyond 20 meters from a GPR
device. Indeed, the NTIA’s own attempts to assess potential interference from a GPR device
(Device E) were frustrated because the emission levels were too far below the laboratory
instruments’ noise level to permit measurement. NTIA Report 01-383, pp. 8-38 ef seq.

Given all of these considerations, there is no valid basis to impose anything but the
normal Class B limitation for unintentional radiation on GPR devices. By definition, GPR
emissions are directed into the ground or other dense materials which absorb virtually all of the
radiation immediately. The small amount of energy which radiates to the side is wholly
extraneous to the purpose of the device and is “unintentional” or “spurious” in the truest sense

of these terms. It should be noted that literally millions of computers operating throughout the
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U.S. — many in heavy concentrations — radiate at Class B limits higher than those applicable to
GPRs. By contrast, a handful of GPRs operate separately and at widely scattered locations in the
U.S. Both radiations occur in the same frequency band; both are unintentional by-products of
the intended function of the devices. Yet by any objective measure, the potential for interference
to GPS operations — if there were any — is far greater from computers than from GPRs. A
fairhanded treatment of the situation would be to either define GPR radiation other than that
directed at the ground’ as unintentional, and then apply a consistent emission level to GPRs and
computers, i.e., Class B levels. Alternatively, the Commission could simply recognize that GPR
emissions have as little potential for interference as computers and adopt a consistent emission
constraint.
III. ADVERSE EFFECTS ON SMALL BUSINESSES

Perhaps because the debate during the rulemaking proceeding was primarily among
manufacturers, licensed incumbents, GPS interests and government agencies, and because GPR
users had been presumptively deemed non-threatening, the effects of the new rules on the GPR
industry were not adequately considered by the Commission. A few GPR service providers such
as Infrasense, Inc. did submit comments pointing out that the GPR industry was composed of
small companies.” That comment also pointed out that GPRs typically operate in the 500-1500
MHz band. Given the power levels adopted in the new rules for those frequency bands, it should

have been apparent that continued operation in the GPR band would be impossible.

*It is our understanding that radiation directed into the ground or other dense material is not of
concern to the Commission or NTIA.

> Comments of Infrasense, Inc. filed August 6, 2001 in Docket ET 98-153.
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Nevertheless, the April 22 Report and Order concluded at Paragraph 277 that the new rules
would “not have a significant economic impact on a substantial number of small business
entities.” This conclusion is erroneous.

The fact of the matter is that some 350 GPR firms are providing services in the U.S.
today. These firms are typically very small, most with fewer than ten employees. As noted at
the outset of this petition, these companies provide vital services to a broad range of public and
private institutions with a need to detect potential hazards to life and property. While some GPR
operations could continue in the below 960 MHz range, the vast majority of operations today
require operation above 960 MHz — the very band where imaging operations have now been
restricted. The necessary consequence of this development is that these 350 businesses will
almost inevitably be put out of operation.

In evaluating the new UWB rules, we recognize that the Commission may wish to move
cautiously to be sure that no new interference problems are created for existing spectrum users.
However, the Commission must also take into account the fact that vital services are now being
provided using existing UWB technology, that the businesses who provide those services will be
destroyed if the rules are overly restrictive, that there are no practical alternatives for many of
the services provided, and that there have been no known instances of interference to any other
spectrum users in the 30 years of GPR operations. Given these circumstances, the Commission
should reconsider its certification that there will be no significant economic impact on a
substantial number of small businesses and conduct the regulatory flexibility analysis of the new

rules, as required by the Regulatory Flexibility Act, 5 U.S.C. Section 601 ef seq.
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IV.  CONCLUSION
For the reasons set forth above, the GPR Service Providers Coalition respectfully
requests that the Commission revise the sections of Part 15 identified above in order to permit
the continued provision of vital GPR services using UWB technology.
Respectfully submitted,

GPR Service Providers Coalition

By

Donald J. Evans
Fletcher, Heald & Hildreth, PLC
1300 North 17th Street, 11th Floor
Arlington, VA 22209
703-812-0400

June 17, 2002 Its Attorney
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Sally G. Zinke

Clo Ultra Petraleum

304 Inverness Way South, Ste. 235
Englewood, CO 80112

Ph: (303) 645-9837

Fax (303) 708-9748

e-mail: szinke@seg.org

Before the
Federal Communications Commission
Washington, DC 20554

In the Matter of

Revision of Part 15 Rules of the Commission’s
Rules Regarding Ultra-Wideband
Transmission Systems

ET Docket No. 98-153
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Comments: by the Society of Exploration Geophysicists

The Society of Exploration Geophysicists submits these comments in response to the Notice of
Proposed Rule Making (NPRM), FCC 00-163, in the proceeding referenced above, and a more
recent request for comments on testing by NTIA and others, and in response to recommendations
and conclusions of others concerning proposed changes to Part 15 rules. The Society of
Exploration Geophysicists (SEG) is the preeminent association representing applied geophysicists
from the United States and around the world. The SEG has over 18,000 members employed who
are active in the oil and gas, mineral, engineering, environmental, academic and government
sectors. Many of our members could be adversely affected by FCC rulings on UWB uses of the
electromagnetic spectrum and we wish our concerns to be noted.

Electromagnetic field methods form a key part of the geophysical approach to subsurface
mapping and imaging in earth and earth related materials. For many decades this branch of science
has used the fundamental characteristics of electromagnetic fields to probe the electrical
properties of materials beneath the surface. Making such electrical property observations
demands the use of electromagnetic ficlds; there is no other solution. In general, geophysicists



use the electromagnetic spectrum from on the order of 10* Hz through to 10" Hz with most
measurement systems actively energizing the ground and being ultra wide bandwidth according to
the FCC’s NPRM on UWB. No one device covers the whole spectrum; most devices and
methodologies span one to three decades of spectrum.

In the past, the geophysical needs have been mostly ignored in spectrum management although
there has been input to the NTIA from the United States Geological Survey through the
Department of Interior. In addition to our needs to measure electromagnetic fields in a scientific
manner and use them in scientific analysis, geophysicists also need to use electromagnetic fields
for communication and navigation. Many of our field survey methods need to acquire spatial
positioning (e.g. GPS usage is now critical to our membership) and also to electronically transfer
data from remote locations. As a result, we recognize the need to balance electromagnetic
spectrum usage for communications and navigation against the need for fundamental scientific
measurements of subsurface properties.

To date, geophysical electromagnetic systems have been non-intrusive in their usage of the
electromagnetic spectrum.  Although geophysical systems may create quite strong local fields, the
transmission of such signals into the air is undesirable and minimized by the nature of coupling
into the ground. Geophysical UWB sources are designed to energize the ground and are not
communications devices.

In the course of rulemaking, we urge the Commission to recognize the following key issues.

1 Electromagnetic geophysical measurements are of a fundamental scientific nature and they
play an essential role in evcryday practical subsurface investigations. There is no alternate
way of measuring these fundamental electrical properties.

2. Geophysical UWB sources are uniquely designed to energize the ground and must not be
classified or treated in the safne manner as communications devices.

3. Rules which are extremely onerous and require substantial paperwork, licensing and
administration will have a huge adverse impact on our membership which is generally made up
of individual practitioners, small groups of scientists, small manufacturers and service
providers.

4. The unique manner of deploying transducers, which are closely coupled to the ground, makes
representative measurement standards difficalt and costly to replicate in a standard test
facility. Standardized test procedures must be kept as simple and as low cost as is practical.

5. Impediments to novel geophysical applications will be minimized by using the unlicensed
regulation approach as provided for unintentional radiators in Part 15. Sensible source power
limits should be combined with the promotion of awareness of potential interference within
our professional associations, vendor warning labels on devices and dissemination of “good
practice” guides in user manuals to achieve regulation objectives.



We trust that the above information provides insight into our professional and industrial needs. As
applied scientists, we recognize the need to be cognizant of spectrum usage and encourage our
members to provide technical input to the Commission. Many of our members have provided
constructive comment to the Commission individually and have cited the vast range of
applications where our technologies are used with great benefit to society.

Respectfully Submitted on behalf of
SEG Executive Committee and the Society’s Membership,

AGTp~

Sally G. Zinke

President

Society of Exploration Geophysicists May 3, 2001
8801 S. Yale

Tulsa, OK 74137

(918) 497-5500

szinke@ultrapetroleum.com



Environmental
and Engineering
Geophysical Society

May 20, 2002

Mr. Julius Knapp

Deputy Chief of OET

Federal Communications Commission
445 12" St. SW

Washington, D.C. 20554

Subject: Revision of Part 15 of the FCC’s Rules
Regarding Ultra-Wideband Transmission Systems
Dear Mr. Knapp:

On behalf of the Environmental and Engineering Society (EEGS), an international professional
society of geophysicists, geologists, engineers and geoscientists, | wanted to voice our collective
concerns for the likely promulgation of this FCC rule promulgation. The new rule would greatly
reduce and in some cases essentially eliminate the use of ground penetrating radar (GPR) from
commercial use within the United States. The new FCC rule would effectively remove a vital
subsurface characterization tool, which cannot be replaced by other technology. Unfortunately,
the new rule appears to be based on limited laboratory tests that do not honestly and correctly
evaluate the field use of GPR to accurately determine potential interference of the technology.
The new rule also appears to disregard the potential economic impact of the rule to many
businesses that presently conduct GPR surveys.

Ground penetrating radar (GPR) has been an integral state-of-the-practice tool for
evaluating subsurface conditions for over thirty years. While advancements in the
functionality and ease of use of GPR are continually being made, the technology is not
new. GPR has been and currently is a necessary investigation tool used by government
agencies, private firms, academia, and the military. The technology is presently used for
a wide range of applications including archeology, agriculture, search and rescue
(particularly avalanche), education, unexploded ordnance, environmental monitoring,
pavement evaluation, pre-excavation assessment for damage prevention, earthquake fault
investigation, and volcanology. Other applications are clearly important to the growth and
security of the United States. For example, GPR is currently being used at the World Trade
Center site to assist in the rebuilding efforts (Underground Focus, April 2002, p. 22) Other
significant projects in which GPR plays a vital role include:
¢ Evaluating contaminated ground at Department of Energy and Department of Defense
sites around the country;
e Characterizing the subsurface before, during, and after major infrastructures are built
(e.g. highways, bridges, dams, airports and tunnels);
e Locating utilities before excavations are made ensuring safety of workers; and
Detecting and evaluating geologic hazards (e.g. landslides and sinkholes) before they
pose a problem to the public.

In over thirty years of using GPR, there is no documented case or instance where conducting
GPR survey in the field caused interference to other devices using the radio frequency spectrum.
In fact, many surveys are conducted using a GPS system during data collection, one of the other

720 S. Colorado Blvd., Ste. 960-S ® Denver, CO 80246
Phone (303) 756-3143 ® Fax (303) 691-9490 ® www.eegs.org



technologies that GPR has been accused of interfering with. In conducting a GPR survey, the
radar wave is directed into the ground for short periods of time to during data collection. The
GPR device only transmits a signal when the survey is actually progressing over the ground.
Because the transmission has low power and is directed into the ground, interference with other
systems is not a problem. NTIA’s own testing (NTIA 01-383 p.3-83) could not measure a GPR
output using Part 15 testing procedures, and stated “The signal from Device E was apparently
below measurement system noise and Part 15 measurements could not be performed.”

The FCC regulations will directly effect all ground penetrating radar manufacturers, all
geophysical service providers who use GPR, and ultimately any geoscientist or engineer who rely
on such technology for solving engineering, infrastructure, transportation, environmental, and
hydrogeologic problems. In particular, the total ban from 960 MHz to 3.1 GHz will severely
impair the ability to locate voids beneath runways and pavement, find areas of deterioration and
delamination on bridges, and locate electrical conduits in slabs. It will prevent helping law
enforcement agencies from locating burials beneath concrete and from verifying the amount of
asphalt materials for which the government was charged.

The rule states that the FCC certifies that this “Report and Order will not have a significant
economic impact on a substantial number of small entities.” This statement is incorrect. In fact,
this new rule will impact many geophysicists and geoscientists as well as hundreds of companies.

Because of the nature of GPR surveys transmitting directly into the ground, and the inability to
show interference of the technology with other users in the field, we are asking that the FCC
regard GPR differently from other UWB devices. We believe GPR should be considered as a
spurious transmitter in air, and it therefore must conform to the existing emission limits of FCC
Rules, Part 15 Class B. Moreover, the new rule does not adequately test the banned technology
for significant interference with other users, nor does it fully consider the ultimate economic
ramifications of the rule.

Obviously, much more could be said about specifics of the proposed rule, but our intent here is to

provide you a brief summary of our concerns. If you have any questions, please feel free to
contact me at (303) 740-2668.
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Joha J. Nicholl, Ir., P.G.

EEGS Past President

URS Corporation

8181 E. Tufts Avenue
Denver, CO 80237

Tel. - (303) 740-2668

Fax - (303) 694-3946
John_Nicholl@urscorp.com

cc. Senators Kerry, Burns, Hollings, Gregg, Stevens, Domenici, Allard, and Campbell
Representatives Upton, Markey, Wolf, Serrano, and Tancredo
Chairman Michael Powell



Coaliltion Members as of June 17, 2002

O|FuLL NAME COMPANY ADDRESS LINE 1 City ST Zip E-ADDRESS
1|Dennis Prezbindowski [4D Consulting, Inc. 8780 Purdue Road, S. 104 |Indianapolis IN 46268 |prezbindowski@yahoo.com
2|Alex Tarussov All Safe Scanning, Inc. 10 Rollins Rd. South Easton MA 2375 |atarussov@fastdial.net
3|Bill Jones B.R. Jones & Associates, Inc. PO Box 38 Normangee X 77871 |bill@kdjonesinstruments.com
4|Jose Bohorquez Bess Testlab, Inc. 991 George St. Santa Clara CA 95054 |Jose@besstestlab.com
5|Gary R. Olhoeft Colorado School of Mines 1500 lllinois St. Golden CO 80401 |golhoeft@mines.edu
6|Adrian Ciolko Construction Technology Laboratories 5420 Old Orchard Rd. Skokie IL 60077 |aciolko@ctlgroup.com
mfeves@earthdyn.com;
7|Michael Feves Earth Dynamics 2284 NW Thurman St Portland OR 97210 |MFeves@aol.com
8|Peter H. Li Earth Resources Technology, Inc. 8106 Stayton Drive Jessup MD 20794 |phli@ertcorp.net
9|Michael Brown ENSR Internationa 340 Jones Hill Rd. Ashby MA 1431  |mbrown@ensr.com
10John F. Hermance Environmental Geophysical/Hydrology 324 Brook ST Providence RI 02912 |john _hermance@brown.edu
11|Timothy D. Bechtel Enviroscan, Inc. 1051 Columbia Ave. Lancaster PA 17603 |email@enviroscan.com
2600 Longhorn Blvd., Ste
12|Dennis M. Mills Exploration Instruments LLC 108 Austin X 78758 |dmills@expins.com
13|Jamieson Graf Geo-Graf, Inc. 511 Beechwood Drive Kennett Square PA 19348 |jaygraf@geo-graf.com
20177-
14|Matthew Turner GeoModel PO Box 1320 Leesburg VA 1320 |geomodel@geomodel.com
125 Washington Street,
15|Mark Blackey Geophysical Applications, Inc. Suite 2 Foxboro MA 2035 |geoapp@aol.com
16/Daran Rehmeyer GeoSpec, LLC 11680 Rue de Tonti Baton Rouge LA 70810 |d.rehmeyer@geospec-lic.com
17|Eric C. Hince Geovation Technologies, Inc. 468 Route 17a Florida NY 10921 |echince@geovation.com
1151 Pomona Rd
18|John G. Diehl GeoVision/ BlackHawk GeoServices Unit P Corona CA 92882 |idiehl@geovision.com
19|Dr. Jutta Hager Hager GeoScience, Inc. 596 Main Street Woburn MA 1801 |hgi@hagergeoscience.com
20|Dorothy Richter Hager-Richter Geoscience, Inc. 8 Industrial Way D-10 Salem NH 3079 |dorothy@hager-richter.com
3350 Salt Creek Lane, ralehmann@terracon.com:;
21|Ruth A. Lehmann IMS/Terracon, Inc. Suite 117 Arlington Heights  |IL 60005 |ttriffo@terracon.com
22|Ken Maser Infrasense, Inc. 14 Kensington Road Arlington MA 2476 |info@infrasense.com
429 East Vermont Street, 46202-
23|Gregory B. Byer Mundell & Associates, Inc. Suite 200 Indianapolis IN 3688 |gbyer@mundellassociates.com
97339-
24|Roland B. French Northwest Geophysical Associates, Inc. PO Box 1063 Corvallis OR 1063  |rowland@nga.com
80033-
25[Mr. Larry D. Olson Olson Engineering, Inc. 5191 Ward Rd, Suite 1 Wheat Ridge CoO 1905 |ldolson@olsonengineering.com
26|Mr. Anthony Alongi Penetradar Technical Services 2509 Niagara Falls Blvd. Niagara Falls NY 14304 |Alongi@penetradar.com
02453-
27|Ms. Doria L. Kutrubes |Radar Solutions International, Inc. 51 Riverview Avenue Waltham MA 3819 |radar@world.std.com
28|Robert Schuler RHS Technical Services, Inc. 270 NE 123 Street North Miami FL 33161 |rhstech@gate.net
29|Mark Dunscomb Schnabel Engineering Associates, Inc. 510 E. Gay St. West Chester PA 19380 |mdunscomb@schnabel-eng.com
david_siv@charter.net;david_lieblic
30|Dr. David Lieblich SIV Technology Inc. 69 Main Street Cherry Valley MA 1611 |h@prodigy.net
31|Dana LeTourneau Spectrum Geophysics 622 Glenoaks Blvd. San Fernando CA 91348 |dana@spectrum-geophysics.com




O|FuLL NAME COMPANY ADDRESS LINE 1 City ST Zp E-ADDRESS
32|James S. Mellett Subsurface Consulting, Ltd. 22 Curtis Avenue New Fairfield CT 6812 |jsmellett@mags.net
33|Paul H. Bacon, Jr. Sub-Surface Informational Surveys, Inc. 145 Shaker Road East Longmeadow | MA 01028 |bacan@gte.net
The Texas A&M University 77843-
34[Tom Scullion Texas Transportation Institute (TTI) System, Rm. 50 College Station X 3135 |t-scullion@tamu.edu
35|David Tillson Tillson Consulting 530 11th Avenue Salt Lake City uT 84103 |dtillson@xmission.com
1210 Vermeer Road East, dhanson@vermeermfg.com;
36|David Hanson Underground Imaging Technologies, LLC |Plant 1 Pella IA 50219 |jdhanson@lisco.com
37|John J. Nicholl URS Corporation 8181 E. Tufts Denver CO 80237 |john_nicholl@urscorp.com
24061-
38|Prof. John Hole Virginia Tech 4044 Derring Hall Blacksburg VA 0420  |hole@vt.edu
rob@piovere.com;rob@wavebounc
39|Rob Peterson WaveBounce.com 3738 Arnold Houston X 77005 |e.com
40|Carl Rascoe WaveTech, Inc. 1443 Delplaza, Suite 5 Baton Rouge LA 70815 |crascoe@wavetech-inc.com
41|Mr. Aldo O. Delahaza |Wiss, Janney, Elstner Associates, Inc. 330 Pfingsten Road Northbrook IL 60062 |adelahaza@wje.com




The following are persons that are in support of the Coalition but are not members:
United States Supporters:

O|FuLL NAME COMPANY ADDRESS LINE 1 City St ZIp E-ADDRESS
2J. D. Doolittle Folsom PA
1|F. P. Haeni Deep River CT
2J. D. Doolittle Folsom PA
3|Ken Abburt Riverside CA
4|John Bradford Boise State University Professor Boise ID 83725
5|L. Wielopolski Brookhaven National Laboratory scientist Brookhaven NY 11973 |pwielo@bnl.gov
6|Ed Pelvery City of Fresno Underground Utility Locator |Fresno CA 93704
7|James Neville SUNY Ithaca NY
8|Dale Ruchker Tucson University Graduate student Tucson AZ
Department of Civil &
9|Dr. Masoud Sanayei  |Tufts University Environmental Engineering |Medford MA
10)V. S. Jones University of Alabama GPR technology Moundville AL
11|L. Lanbol University of Connecticut Storrs CT
12|Mary E. Colins University of Florida Professor Gainesville FL 32611 |mec@mail.ifas.ful.edu
13|Mark Grasmeuck University of Miami Professor Miami FL 33149
14|Ralph Weger University of Miami Research Miami FL 72076
15|Sara Kruse University of S. Florida Professor Tampa FL
16|Michelle Miller University of Tennessee Research Knoxville TN
Director, Center for
17|George McMechan University of Texas at Dallas Lithospheric Studies Dallas X
18|Harry Jol University of Wisconsin Professor Eau Claire Wi 54702
19|Jake Deeds University of Wisconsin Wi

20




International Supporters:

O|FuLL NAME COMPANY ADDRESS LINE 1 City St |ZIP E-ADDRESS
1|N. Osman University of Sydney Sydney Australia
2|R. Evangelista University of Sydney Sydney Australia
3|Richard Yelf GeoRadar Research Director Coramba Australia
4|Dr. Csava Ekes Terraprobe Geoscience Corp. Burnaby B.C.
5[T. Fents Teede Technokeskus Senior Engineer Tallinw Estonia
6|Pekka Maijsla Roadscanners Manager Rovanien Finland
7|Mila Silbast Roadscanners Manager Rovanien Finland
8|Yelene Maksimobifeh |Helsinki University of Technology Senior Researcher Espoo Finland
9|D. Robert LCPC Bouguenaib France
10|Dr. Senechial University of Pau Professor Pau France
Fed. Inst. Geosciences & Natural
11|Dieter Eisenburger Resources Dipl. Geophysics Hanover Germany
Fed. Inst. Geosciences & Natural
12|Dr. Yolkurar Dwmm Resources Professor Hanover Germany
13|Andreas Becht Univerasity of Tueingen PHD student Tueringen Germany
14|Michele Pipan University of Trieste Professor Trieste Italy
15|Luigi Zanzi Politechico Di Milano Professor Milano Italy
16|L. Orlando University of Rome Prof. Geophysics Rome Italy
17|Dr. Franceso Soldovieri IREA-CNR Researcher Napoli Italy
18|Guido Manacordi IDS SPA Senior Engineer Pisa Italy
19|R. Hebergen TND-FEL Hague Netherlands
20|S. E. Hamirman University of Oslo FFI Kiiller Norway
21|E. Eide Norwegian Univ. of Science & Technology |Research Fellow Trodeheim Norway
22|Nikolay Chupinsky Moscow Inst. of Physics & Technology Professor Moscow Russia
23|Philip Mill Ecuphyte Technologies Technical Director Adelaide S. Australia
24|Graham Heinson Adelaide University Adelaide SA |5005 Graham.Heinson@adelaide.edu.au
25|Dr. D. Vogt CSIR Miaingtek Auckland Park South Africa
26|Klaus Holliger ETH University Professor Zurich Switzerland
27|H. Schmidt EMPA Duebendorf Switzerland
28|Alan Green ETH University Professor Zurich Switzerland
29|Dr. Jan Van Derkruk  |ETM University Professor Zurich Switzerland
30[Mark Bell Babtie May Pavement Derby UK




Canadian Supporters:

O|FuLL NAME COMPANY ADDRESS LINE 1 City St |ZIP E-ADDRESS
1/B. Girouz Erole Polytechnique Research Montreal Canada
M4A
2|Mavrice Garzon Geocontrol Consultants, Ltd. 3472 Marlowe Ave Montreal QC 3L7 compacsol@sympatico.ca
3|Peter Annan GPR manufacturers Canada apa@sensoft.ca
4|Geradine Elegado Mason Exploration field engineer Edmonton Canada
5/S. W. Mason Mason Exploration Principle Edmonton Canada
6/Brian Moorman University of Calgary Professor Calgary Canada
N1G
7|L. W. Galagedara University of Guelph Land Resource Science Guelph ON 2W1
8|Gary Parker University of Guelph Professor Ontario Canada
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